Novel therapies for prevention of erythrocyte dehydration in sickle cell anemia.
Sickle cell anemia is a genetic disorder characterized by mutant hemoglobin (Hb) polymerization and resultant cell deformation (sickling) under conditions of reduced oxygen tension. The disease is caused by mutation of wild-type Glu to Val in position 6 of the beta-chain of hemoglobin, yielding hemoglobin S (HbS). The sickling process is markedly accelerated when the intracellular concentration of HbS is increased. A variable fraction of dehydrated erythrocytes is seen in the majority of patients, and these cells are believed to play an important role in the pathophysiology of the vasoocclusive events of sickle cell disease. Therapy of sickle cell disease is extremely limited in range and efficacy. Many patients still receive treatment only for symptomatic relief of sickle crises, painful episodes due to vasoocclusion by sickled cells. The last 15 years, however, have seen the identification of the principal transport pathways that mediate sickle erythrocyte dehydration, and the last 6 years have witnessed promising clinical tests of specific inhibitors of these pathways, with the intent of reducing cell sickling via inhibition of red cell dehydration. This review discusses the pathophysiology of sickle cell dehydration and explores current and future treatment options for in vivo prevention of sickle cell dehydration.